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Abstract 



PROBLEM TO BE SOLVED: To produce electric power in high efficiency by using a power 
generation fuel produced from a heavy oil available at a low cost. 

SOLUTION: Heavy oil 1 is mixed with water and decomposed under a reaction condition to get 
the supercritical state or nearly supercritical state of water. The heavy oil is decomposed into a 
light oil component and a residual component by this process. The light oil component is burnt 
in a combustion chamber 20 and a gas turbine 18 is driven by the driving combustion gas 22 
generated by combustion to produce electric power. The exhaust gas of the gas turbine is 
supplied to an exhaust heat recovery boiler 25 to recover the heat. The residual component is 
supplied to and burned in the boiler of a boiler- steam turbine system and the steam turbine is 
driven with the generated steam to effect the power generation. 



Data supplied from the esp@cenet database - 12 



httD://l2.espacenetcom/espace.../viewer?PN=JP1 1 080750&CY=ep&LG=en&DB=EP 03/09/1 8 



WI223-0I 2. 

^>ju>F--y-<<<7)vmn?3m&if&nmm &mw-i 1-80750 



(so int.ci. 0 ;; : 

L C 1 0 G 9/00 
T G l O L 1/04 
F 0 1 K 23/10 
! F 0 2 C 6/18 
7/22 



m$ c 1 og 9/00 

ClOL 1/04 



1/04 

FO IK 23/10 T 

F 0 2 C 6/18 A 

7/22 D 

&&mi£ [m&mnmo fd 9 m) 



(22)^S 



SSSIH^- 254280 
^^9 ^(1997) 9 ^ 3 5 



(71)ffl«A 000006208 
<72>«W« »w a - 
(74)feaX #«:± =M : 



(54) [%H<z>«ftQ a>/W>F •*M*n*^iSRt*»««» 



(57) (SKI)] 




- 1 - 



2003 09 08 18:34 



1 -8 07 50 



^MLTiiL^ m&K «fc 9 38* UfclEtbffl^^^ 
*lZXl5#;**-t'>'&!IBibbTS§mU 

[I*#*I2] *jj«#-f ?*»&f6£+5«BWM*XI4tt 

~6 0 %** 8 0~4 0%T-*>.5lf*^ 1 3114 2 (E>V>-f;h, 
-&I+-C-0. 5lippm»T, ^t^^A^O. 5fi* 

w«ejt# t # * * - 1 v ft £ © * # 

[§S*il9] #**-t'Vt^#*£*^7t::Pf£bT 
W^-T Sit 8 BEDS W 3 ^ K • 1M * 

a. 

to 0 0 1 ] 



5gm*r£s Tf&mmm k ea-r 5 = 

05 [000 2] 

8~4 0%/HHVi$ (HHV : iS5tt36Sftfi, JUT4# 

15 \zmbt£\>^my&n<omMmtHHvmmx'ir:i-) tit 

. (LNG) v ffjft, e»«?S:ttfflUr.» jKK»«r£E«ISft ' 
20 i--5c -e.^lgm^li 2 0~3 5%T-fc-5*S, 137.$ — 

ifyroi^^li, fi»J^.Hf, 4 5 o~ 7 o CCtHSST-fo 
s <a -e r jh -r * r. £ a* * $ . 

[0 0 0 3] me5S:*a^-^t3-e:fc='^<-Y>'K • 1M 
25 §r^«$*^ ^roasaaBEE^^T^^-trv-SrUHE* 
if&LT^^— ASr3g*$-er, 7.^— A^- t'^lr J; »j* 

30 RfltSr«fKi-SB5»-tt. UMifwm^^i'K'f 

35 [0004] «TU LNGWi>'-6«lE<W:> S 
fffi ^aSEtt S: ^ - 1* b T i >5 Hgt^ 

*»S tf (HHjS*s»» **x-C^4. &M8>** 
40 «fflt5M©^^t*t LT, th^AM'A 
JJ ^A^Ii-g-H-T-O. 5 ppmHT> '<-)-*J9/*jfrtt 
0. 5ppmOTl;Wt5:tiilitl' 0 

45 9, R»»7'i/- o#3i©JDRHi:*4. ^JR 

[0 0 0 5] — ^c^^T-li^ S^ffS^LNG 
50 (Oimz. Sftn«:«M4& Utfft5Ct^5„ b 



2003 09 08 18:34 



ftmW- 1 1 -807 50 



•fMg-&3!« (IGCC) *s«IB*$ixTV5^, Z<0^m 
[0 0 0 6] 

[00 0 7] 

tw«sr«wt.-f afc*«>#«] *»M*e>w:. ssftt^ 
n t \z i. 9 . ^^^iftV/xiiiK^roJ: 5 

wiSrA^fflW ^^©1*5, 
[0 0 0 8] BP*>, #»03©*ltt, fiKttS:*i:«d 

(Dm&'mzifxj'-K^izmmvxMmL. mm-zv 
\.izmmm®mrt* k <t r> $ - \f^*wm vx 

4 ?/i'3&m*mzm-tz>t>(DX'hz>o ztnzx<o. sfcflfi 
mmm&mzX'f ?\z&&Lxmi&-rz®&Ktt'<x3& 

L< l*I±!*-£5r:4:#-e*aU 
14. [?RfflJt^t?2 0~6 0%M 



8 0~4 0%-Cfo5*^Bj60miXI4 2CDV^-fn7!»^ClE 

-5. cniwit), * - *r >mmn tx^'? mvmtf 
\ts i-hy ^^t/^y ^A^w^ffT'O. 

51IppmS<T, ^ti>9A^0. 5ttppm«T 
XbZ>*5£W<D$£ 1 ~ 3 (OV^-fn^lr|E«cc)=? ^/<^ V 

10 9. &JRSi#**— ITS'©* — tf^u— K49ft>JR*£t 
LTffc0ifc-r 3*3893 *>SS 1 ~ 4 ov^i* ix*»lrE«tO 

20 ^^^-f^^wft******^*] 

frit), 5lJi*5lt5a»«S«B»K» tlMRWaiR^ 9 

"f- — j^-f— v^m&mmt>> % * t> > s^w^at ± t> 

30 »Sr»«¥L. Ji©LT, ig«^Ml>'^^^^Btb, 
jglU Air J; K>*1— — ^y^wm 

^9i4, tfxt-v^mtfxzmyim&vxmmir 
atrgg-rs^w-c-feSo *3gBj<o^i ot4, ^^td^sn 

-f 7 lr**& LTfSftlHliR-r S*«n«>JR 8 KEttro = >-^< 
45 [0 0 0 9] **WSr$5>ti2:<5rt-i:£AT«)J:5iw4 

50 jfitftfc'aRfc&ftT-effiWMSrttfBL-C. ^Sf^Mt>' 



- 3 - 



2003 09 08 18:34 



&m s ¥-'\ 1 -8 07 5 0 



ssffl^. nits, Afiffl, Bfi?a, ens, ^m^tt 

/=i@fiK?ffi, tllT^sy, T^-vA-^s^ t*^ 

f$Mit&X2 0 — 6 0%# 8 0~4 0%X3bZ>& 

[0010] *3M§Hu h J> * Aft 

U 5 * y ?A#O-£§fT-0. 5llppmKT, ^tvJ^ 
A#0. 5lip pmamSMMW^ttW 

[ooi l] $p>(c &¥&mtt. TicAm^mxam&h 

fy^MltiiL, <t K> 38± bfcSEEbffi$$£ 

[0012] $e>tw*fc, *»9i»4. u*9 — \*ylfciS 
*$Rjs*#T-c«K»«:##bT, gf^to'cs^ 

£ 9 bfc*S»fflj»«#*te — t'v 

Sr»MbT36«U — f^^^Sr^fSHHHtK^-f 

f vsrsgt&b-ca^u 

[0 0 13] $t>(r. #369irt:, R£S#fl?3M£, 



U *-l^fc{M&bT*Ri*U 

i 5 UTUBSWB ± K> tf* 9 - f^&m® 

05 vxtfxf-v^mmmmizxv&m-tz&mmm. s. 

, #-f?» *3—J*9 — i?>RVx<?:—M.9 

10. ^LtlftU ^lr«tt)^Lfc^5 L -A»w < tt)^.^ 

- a 9 - 1' ^SrKKi tt * a * - t'>-ffl^fl^(c i 

15 *^aB*«XI4«B*«ja»i *4RXS*f*TT?«H 
U*9- V^zmk VXMm U ± 9 5§£. b/ciE 

20 #£$$£U ^Lfc^f-ACiD^f-A^-fy 

■^mWi\^x^-^9-\i'^mmmm.\z a vrnm-tzzs 

[0 0 14] tttmtt* 1S*9 — t?>WtfX&# 

25 SraRW 7l=«*&bT, ffiftSr««&b-C«« 

»»b, sg©bx, e«^afev»=«s»^»*b. tmm 

^mtSfflBi^^^ I- — V^teWlWi L-XX* 9 

- trWA J6««lz -t 9 b , 1S7s9 — Zffl 

35 I 0 O 1 5 ] 

XW;H Sr^tfo . «rolS»t b-Cli, JStt, a 

ate, BSffl, cfiM, *£E»iStt. ^teastt, 

■ 5. @SW?ffitbTI4, JtS**l. OKI (6 0/6 0 
' F) T-ttlS^ i o 0 0 0 c p (ffl^?aST) WTWt. 

•5>ry ^v^a fcSV>liT^7r^ hWco^-^/P 
45 ->'3 yX'fc57^?^v ! 3 /Jiflf t'^^L- 
p'y'tbTIi, Jtfi^i. 0EJ11 (6 0/6 0'F) T* 
tt£57i s 1 0 O 0 0 c p (JlfiSiaST) K±C0t,CDT-*? 

^ ^dS^lf P>n-5o Z.iibco&'gm-S.. &WX$>i\ 
50 RlC^W^n^fllllc:. 7Kife. iSSfgt. 



- 4 - 



2003 09 08 18:34 



—80750 



mt. »#. ✓M;M!ia*fc.fc9"*-M> * 

(#)9 0 0'F) «T©iK#) *:VH\ jMjsfitj^ji, * 
9S S jx^^, jjl^-uv, ^n/>'v, ^n^v, 

si. ^t>a. ^ya, 

7VK J^cfvUai— tvK LNG, LPG, # 

*§mfmm#*. mwmm^mmmmxit^^. mm 
tr^ne>«)»&*<»***if fens. 7ksif&uvxi4— it 

. sjffi (Mis, Bm ciw . 

4 i^s*-— A^fe^fenS v- = — /l^W^, / 

■r;Ui? a ^ y ^m-mm-SMl (COM) , 5jR-*jR-&' 
^ (CWM) . >V*=7 V— , ift 

=rs, Rxfztib<om&®>m&mf fens. ' 

[0016] *36?H-m, *3K8n#!UKXW6BjWn& 

4 *C£A±, E^BMlim^ 2 2 . lMPaffc5:t^ 
B&WE2K0 0. 8fl*&Lh. fflf£/JS3 0 Otait'fcS: 

[ooi 7 j MKtt^w-rsytftwsic^WttRisa 

«RlflE;*jir0rtrr«J»s, o. 5»~io^, $?£L< 



[0 0 18] #fi?a£K{sS/fii-57KW8yjO»l4, SSIJffi 
n>4S3<t>j^:tv^ig^«)ir^fiJ-cfoi?. mzo. U 

05 L<ft<. 0. 2-3, #£L<I40. 2~2. 0 

[0019] *K»S:##i-5RiS#»#a:«5RJ£»i: 
Ltii, tfS, «§L -wa. &WcWM<n>m*(nh<r>*®. 

is <r>ik&<Dm*-z>z. k&x~zz#n&Vf*i&<D<gi:&m-t 

[00 20] *Ktt*##i-SKlS»<D*H(l: ttli, 
20 i^^iH. Ni, Cr, V, MoffWlfiSI, ^— X^-t" 

■< hs^fv^a, /s^^n-r, xii^nfe 
25 [0021] uria^tR^tt, **satt*«xi± 

SrfiJffl-f-S^ U *>5VMi» ^gBA^feADS»l¥- 

30 ^T-li^yS^ («HR0 011X^7 ft S 

ns. ADfm^si Ltd, iw*^o^mt^ 

40 1 0 0 2 2] = VK-W ^^36IUrj3V^-C, 7^ 

— K'VfflfttftW^-f 7fflJ»*©Jt*tt2 0~6 0% 
M8 0~4 0% 7/U#f!)B#Ti±»*b< Ii3 0 — 4 5 
%*f 6 5-6 0%, $ fel^$T*L< 14 3 5-4 0%^6 
5-6 0%-C-*5-5„ ^cofci6l-, fiKfaco^fi?l4, =V 

45 /<W ^ K • t&nfttt 
&&<DVmk LTttfflt?# ■5Jt*^±IE85ffllcft5 J; 5 
KtTibn-5. $BSra^l=J!lD*.rs)« 

50 *<0-S6S:^W«>fliiO«M^. 



- 5 - 



2003 09 08 18:34 



i 



—80750 



[00 2 3] *36?IU::*SV*-C. «K#itt**EETfc*S 
tt5*.6;65ift5 0 0"C (900'F) «T©«t<*cXI4« 

[oo24] m&\*&mft. m&M<ommmR.Tf&m& 

BE, 3tJE, Xtt^JDffiT-^g$ix, *WMX«>;P*XH:ff 

fcB##*»e»$HB3;|x5. fAVf-^Vfli, SIC 
tt LT4 CfcjfcSW^ ffliStc <fc 9 fiv 14 = . 

[00 2 5] @SC#l4-?-<o£*#;** — f y©»t L 

# t « ffi b fci£/&# If L 7c fc ^ &<£ffl I" 3 i t *» T* 

[0 0 2 6] HK&ntiMtimb LT, ^ * n v. 7 

[0 0 2 7] ttj*#tttt^i*#T?*>9, L 

14. T >\s^—jv*?j3 ^^<b^tp<75T-7tf 
^fcb< I4iffl#l4* hu— , 9@ 
[0028] }&#i4, ittt, #yy>3?<73 



[00 2 9] ^f^^-f Vffi^fro^^#^l4. 

-^-mj ^As^y ?^#<o-g-n-eo. sag 

p p mMTRXfs<-t-is $ J»-fr 0 . 5 If p p mOTt-jj 
10 9> */Wv"?^^t,S!V^m^3Sr^C-5<OT'0. 5fiS 
ppragiB!*f4L< > CasfcfcJBAtt 

tro. 5fiftp pmUiTT-fc^r ttflfrt. U\, 
[00 3 0] SKfflW^«?T-{4, a^ttJ^^oa^. ^ 

is ffi<DU&. tamZkftiz. i'oTli. jft*. *-/M£, b"s/ 
[0 0 3 1 ] SXT, *¥£W<0 =■ > K • 

•^tt&v-toasasrH i izz-oxvtw-tz. wxi-xz. 

[0 0 3 2] EI 1 »^*3V ^T; SKffl 1 l*bD|R^ 2 ftXM 

8 9 izXMEMlCfRjlft $ix€> 0 KJ«« 9 I4*D»# 

30 S10 ?r*-T-5iD^ 1 1 rtT-^teWfill[l-)bPlin$ix, 

mKmfrftmtiixxRfc£.i$.Vd 1 2^c-5 8 

[00 3 3] r 1 2 147 7 y ->^/^uy 1 

35 ^itr^Bt^ixSo ^^.^1514. ^BtS 1 4 <D]fg|5 

40 ^ !? - 1'^*<$: 1 8 . gftBEiffittl 1 9 SO 5 ^^^ 2 0 
ctoT*^^4xS„ 

[0034] ^Bt« 1 4 T-i4. $ biz.m&.fttfttmm\z 

ioti^l 6 t7K^3 8 tlZftffi£i%Z>„ tK^3 8I4 

^1 6(4, ffSUOl £e«3 2Kfl«&Six. 
iotfHiil67)3 3t, ?8^3 5 tiZftMZtlZ. ?m 

i4^be> ^Jn/Exl4^gtJEw^,^-rnco^^^^T- l bJ;v^L. mm 



- 6 - 



2003 09 08 18:34 



1 -807 50 



sns. *3§sst-i4, *a*aai-*ri^ 

iU^^-tfySr^Ufci^l:, Jg# N /<^y*A 
[0 0 3 5] ^^-t*y©fif2 0T?I4, £IB4»1 

3*«£Bisffi«i (■fc*»fta?*L-et>j:w 2 i t^-g^n 

■5. r©efti««^ 2 2JrJ: t)^^-t'^$:SEti) 

WBf§®l&2 3ir«fco-tr3Sffi-r-5. ^^-trvi^lf 
ai^ixfc^^^ — fy#^^ 2 4I4, *V 7 2 5 

[00 3 6] *^PJT-Ii. itrlE#*J*3- 1 5 

[0 0 3 7] i»35 14*^. 7 2 5 fcifciHSft 

T, ^3 6^LTli^ ^f-A2 6?:M 
-TSo A 2 6 14^.^— A^ — 1'^2 7Jr^S 

f> — 7fCtta*»3 OiSKttb^ 

A&lgiH&S-^ A* — \?>W%2 9Sr«* 

SitT, A-Y^7yy*t*l^ 7i*Szk.3 1 irbTtf 
W 72 5~ Di^-Y^-'U-r-So . 
[0 0 3 8] ±IE(c:*3V^t, tf^-^bWffi^ti 

fcigi&Otf** — tf^ffetf* 2 4»4, #-<72 5 lw*fef& 

Sft-Sriv Z.<r>H**— V>Wtf*2 4\zmm&l 0~ 
1 5St°ML, r <D®?i!f {C 4 9 , a^3 5&^72 
5tf*8«$*4^jSfe (SP*,#fillf«fc*rjSfe) 14, W52 
5IC»LT«ffc«c2gft3 6 (il^7C^?&«) 

Koftm. (Mz-t£4 5 0~7 0 0<C) 

7.*-t*>#;tf7. 2 4(D{diir^^D^-5r t t>T?# 

[0 0 3 9] 7y7.^-b'^#7y7. 2 4 14, tt<D#$\|H]l|X 
*/ 7 fcf*it& LT^f-A5lt?l: 4 !? ffHSiK ttti 
i^U »ffftlsli|X^7^ai^Sr^7tc:«i^bT, » 
H;tf;*'f>«>8bSwHRl£. l o~i 5SS%oa^»*ir 
4 (9 . 8^35 7 2 5 T-^$*5^rffi WhW 

[0040] *3EWCtt, #P>n5^l43^M > K 



[004 1] 

05 immm ut, m&wizx Mrmb\z.&m-r 

[004 2] (HJfafll 1 ) 12 1 <7>mW.*&m L-C, TIE 
<£>JiKJS 1 0 0 0k g/h r ir7jc3 0 0k g/h r b% 
m&Vtz'&. &f&8§lr#y&U JEE^)3 0MPa. *Sg5 
10 0 Ot^TT^^Bf^tt^L, ;tf*J&#£ 

MlSlffi ^ysTV?^ h (Iranian Light) Mffi 

sin 

15 itfi : 1 . 0 1 (1 5/4'C) 

ItS: 1 00, 000c St (5 0*C) 
. 3 . 6fifi% 

: 6 0 0 k g/h r 
20 itfi : 1. 0 3 (1 5/4*0 

M: 50, OOOcSt (5 0t) 
H08# : 4. 511% 

3 5 ox:$i±m»jfi&tsir+ •■ 2 ofifi% 

3gf&fi : 9300kcal/kg 
25 : #XtiL&AX*amWl& 

: 2 0 k g / h r 
3S!?ftS :11000kcal /Nm 3 

30 *J*a : 3 8 0 k g/h r 

3S$ifi : 9700kca l/kg 

b-ti, 0 m 2 (4, ro!5tt«-TM»fcftfc#Aftt«:;tf** 
DYh^77^;ictilflSLT 1 «*«fc*t1-afi* 

y ->^^<75-^ftl4 0. 5tfippmaTffc!), 
^|)A^ttO. 5Jtftp praKK-fcS, 
[004 3] (H160i 2 ) H*« 1 -C» 5> Sr 

40. >ffl^7(d^i-5. — trv#^ft, 580 

[004 4] (HlffiCT 3 ) Hftaffl 1 f#bJxfciS^5: 

45 #*I4. 5 8 Otffct) . S&fr 1 3^fi%^A.r*V> 

'fyK-t-f ^^5§^<75f?!i^j^l4 4 6 % (itmffi) (-it 

[00 4 5] (Ht£CT4 ) El 1 lrjj%i-^{SS:C6ffi LT, 
50 TSEcOt'^3- — * y 1 0 O O k g/h r Sr, a^/Pfc — 



- 7 - 



2003 09 08 18:34 



-80750 



*-»;:.£»? Aug* U SMMfcHBK: Lfcfc, *300kg/ 

m&>tmmmzmz vxxwmnhft tm&t \z&m-r 

*DiH$ ftfc => — * * & t — * — ^£>Jlg8;5> KflS 

t*^^. — > ^ (Great Canadian Oil Sand Bitumen) 
7i^*h^«: 1 llt% 
Jfcfi : 1 . 0 16 (2 0/4*0 

: 11, OOOcSt (38 O 
/<t'^^*: H.Oifppra 

*<t^ = 4 .. 7 mm% .. 
®ft ■ 

fyf«i :400k g/h r 
IgSkil : 9 0 0 O k c a 1 / k g 

^fiicft :20k g/h r 

3gf?na : 12000kca 1 /Nm 3 

d£j&£ : 5 8 O k g/h r 
^SftS : 9 6 0 0 k c a 1 /k g 

0. 5ttppra«TT'fc!), ^t^^A^liO. 51 
tpp mtlK'fcS. 
[0 0 4 6] (Hlfc0>J5) TIEWCfifffi 1 000 k g/ 
hrt, *300k g/h r iSrKS^ttlSL, ffi7J 
3 OMP a . i&££5 0 Otro^#TT-2#K&JS$-fc!:-C 

: Cfi»2^§- 
: 8 Ot 
: 1 0 0 c S t (5 Ot) 

: i . 5 mm% 

3§$lS : 9, 4 0 O k c a 1/kg 

: 4 O 0 k g/h r 
SStSI# : 2. Ofifi% . 
3§f?ftS : 9100kca 1/kg 

StBill35-> 

feKS: : 600kg/ hr 



tfcS : 0. 9 3 (1 5/4*0 
3§$lfi : 9600kca 1/kg 

05 [004 7] (HJS0iJ6) JrfBWCSffll 0 0 0 k g/ 
hri, ^«ffltOtf-C7-7!>>bj&ESJ^7k3 0 0 k g/h 
r i£KJSmrtfej£U l£7J3 0MPa, (§1500*0 

«r#«Ut*, jft^Sr*9iB?fc«i|6Lr, M2 9 0t 
10 WTWftiiift^ta^ (ffitttttttt) **«.-JHk0l5' 

15 [0 0 4 8] 

20 ^SSrstf-f 7t-fv^^f- A* — fve32 

mi--5^-W^^3 8~3 9%ICjf<T. ffiObVift 

4 6 %-c»tl- 5 r t *«-<•# s, r ©a&3&»ttS«tt;tf 
[0i] &?&m<D7u-t^7u—m<v—mx&>z><, 

30 [122 ] *^f^(7?/n-fe^7n— M<Dfe<D&\XhZ>„ 

[0 3] SHJSfiaj l r»fe*ifc$W**4r#*rLfcjft#©# 
mzjffTmxhZ),, 

i sKffl 

35 2 JPSftS 

3 ADIESg 
4 

5 7.K 

40 6 Aaffitg 

7 7JP«Vg§ 

8 Bt&to 

9 KJ&B 

i o 
45 1 1 

1 2 BUS&SLQi 

1 3 77 7->^^7' 

1 4 #»g? 

1 5 tfXf&fi 

50 1 6 ffl3# 



- 8 - 



2003 09 08 18:34 



4#l§fl¥ 1 1 -8 07 50 



1 7 




2 8 






1 8 




2 9 






1 9 




3 0 






2 0 




3 1 






2 1 


fcjumo — * — ■ /n> 


05 3 2 


mows 




2 2 




3 3 






2 3 




3 4 


G&im 




2 4 




3 5 


®& 




2 5 




3 6 


s« 




2 6 




10 3 7 






2 7 




3 8 


7R# 





[Ell] [021 




> 

10 20 30 40 > 
i U <tl O « « .ft' - . / 



(72)*W« ttW » 45 



- 9 - 



2003 09 08 18:34 



